Preventive effects of Citrus reticulata essential oil on bleomycin-induced pulmonary fibrosis in rats and the mechanism.
To investigate the effects of essential oil of Citrus reticulata (EOCR) on proliferation of human embryonic lung fibroblasts (HELFs), and to explore its protective effects on bleomycin (BLM)-induced lung fibrosis in rats. Routinely cultured HELFs during the logarithmic phase of growth were divided into control and treated groups, and applied for evaluation of inhibitory activity using methylthiazol tetrazolium (MTT) assay. A rat model of BLM-induced pulmonary fibrosis was used for the evaluation of antifibrotic effect of EOCR. Forty-two Sprague-Dawley rats were randomly divided into normal group, model group, prednisone group and different doses of EOCR groups. BLM was intratracheally instilled into all the rats except those in the normal group, and EOCR was orally given to BLM-treated rats at doses of 25, 50, 100 and 200 mg/kg once per day for four weeks. The rats in the normal group were intratracheally administered the same volume of saline. On the 28th day, rats were sacrificed under anesthesia, and the serum and lung tissues were collected. Superoxide dismutase (SOD) activities and malondialdehyde (MDA) contents in serum and lung tissues were analyzed with corresponding kits; type I collagen (Col I) content in lung tissues was evaluated with enzyme-linked immunosorbent assay; pulmonary fibrosis was assessed by lung histology; protein and mRNA expressions of connective tissue growth factor (CTGF) in lung tissues were measured with immunohistochemical and in situ hybridization semiquantitative image analyses, respectively. The EOCR at different concentrations displayed inhibitory activity on proliferation of HELFs. In in vivo experiment, the weight gain of the rats in groups treated with EOCR at doses of 50, 100 and 200 mg/kg per day was significantly higher than those in the model group at the 7th, 14th, 21st and 28th day (P<0.05 or Plt;0.01). The scores of alveolitis and pulmonary fibrosis in the groups treated with EOCR at doses of 100 and 200 mg/kg per day were significantly lower than those in the model group (Plt;0.01); the SOD levels in serum and pulmonary tissues of the EOCR (50, 100 and 200 mg/kg) groups were markedly increased compared with the model group (Plt;0.01 ), while the MDA levels in both serum and pulmonary tissues were markedly reduced (Plt;0.05); the Col I level in pulmonary tissues of the EOCR (100 and 200 mg/kg per day) groups were markedly lower than that of the model group (Plt;0.01); the protein and mRNA expressions of CTGF in the groups treated with EOCR at doses of 100 and 200 mg/kg per day were down-regulated compared with the model group (Plt;0.01). The results indicate that EOCR has preventive effects on BLM-induced pulmonary fibrosis in rats. The mechanism may be via adjusting the unbalance of oxidation and antioxidation, down-regulating CTGF protein and mRNA expressions, and reducing collagen deposition and fibrosis.